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VIBRATION DIAGNOSIS -
EXPERIENCE FROM APPLICATIONS
IN HYDRO POWER PLANTS

Gilbert Grosse Ulrich Seidel
\oith Siemens Hydro Power
Generation

P.O. Box 2010

89510 Heidenheim, Germany

Generation
P.0. Box 2010

ABSTRACT

The complex exciting loads and the large
scope of dynamics especially in transient
operation conditions make high demands
on measurement, data processing and eval-
uation procedures. The interpretation and
diagnosis of vibration behavior in particu-
lar requires enormous quantities of data.
The HyCon vibration diagnosis system is
capable of compressing large amounts of
measurement data into a manageable and
comprehensive set of information, thus ena-
bling continuous monitoring and archiving,
which in turn allows for long-term evalua-
tion of machine conditions.

Furthermore, HyCon vibration diagnosis
incorporates a deep comprehension of the
functional relation between vibration caus-
es and effects. It integrates the profound
knowledge of hydrotechnology accumulat-
ed over decades of developing, manufactur-
ing and operating hydroelectric machinery.
In the event of abnormal vibration behav-
ior, different error pattern probabilities
are processed. This enables the causes of
major known abnormalities to be clearly
identified and recommendations on how to

Voith Siemens Hydro Power

89510 Heidenheim, Germany

Michael Rieg

Voith Siemens Hydro Power
Generation

P.0. Box 2010

89510 Heidenheim, Germany

proceed to be given. By remote connection
to the power plant, a vibration expert can
diagnose the system and offer online sup-
port on demand.

This remote diagnosis service can be espe-
cially helpful within the tight schedule of a
commissioning process. A good example is
the beginning of operations at the German
Goldisthal pumped storage plant.

Here, vibration experts from the Voith Sie-
mens Hydro Corporate Technology Center
supported commissioning and guarantee
tests from Heidenheim. The HyCon vibra-
tion system was installed alongside an ex-
isting vibration monitoring system. It was
used as well for a synchronous unit as for
a variable speed machine. With its high-
resolution measurement data, the system
was able to separate multiple influences
on the vibration behavior of the units and
to provide important information for evalu-
ation and interpretation. HyCon vibration
diagnosis has also been used to support
the commissioning process of two new
machines at the Portuguese Venda Nova
II pumped storage plant. At all 12 Francis
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turbines of Aswan High Dam in Egypt per-
manent HyCon vibration diagnosis systems
are currently under installation while over-
hauling the units, and for each commission-
ing it gives a valuable feedback to the com-
missioning engineers about functionality of
the new components and possibly optimized
adjustments.

1. Introduction

A power plant’s one and only objective is
to fully meet the electricity demands for
a maximum of time at the lowest possible
costs. Efficiency is crucial. It is thus of high-
est importance that the machines are kept
operating under optimum conditions. To en-
sure that, it takes a carefully adapted control
system, awell functioning excitation system,
and a powerful preventive maintenance tool
working together in the most effective way.
That is the reason, why the automated Voith
Siemens Vibration Diagnosis is integrated
into the Voith Siemens Hydro Control Fam-
ily (HyCon) as an integral component of the
1. But also as a standalone system the tech-
nical principles of the advanced solutions
and the equipment of the HyCon-

Vibration Diagnosis System show their big
benefits especially for commissioning and
long term operation of Hydro Power Units.
Vibration signals are sensitive and reliable
indicators for the assessment of Hydro-Tur-
bines and the evaluation of their machine
state, if they are monitored and analysed
with appropriate technique. To achieve reli-
able correlation of machine condition with
vibration parameters the vibration signals
have to be repeatable and significant. For
such a high demand on quality signal post-
processing and data archiving have to fol-
low very special rules. During the commis-
sioning of different Pump Storage Power

plants and Francis Turbines as well as for
trouble shooting the HyCon-Vibration Di-
agnosis System could demonstrate its value
several times, showing also the efficiency of
a permanent monitoring and automated di-
agnosis for preventative maintenance.

2. Principles of Vibration Diagnosis
2.1 Standards

Vibration measurements may be obtained
from two main categories of transducers:
 Non-contacting e.g. inductive, capacitive
and eddy current probes
» Seismic e.g. accelerometers or velocity
transducers

Standards to help assess the vibration sever-
ity for both of these types of measurements
are written, e.g. by ISO (International Or-
ganization for Standardization). Accept-
able vibration limits are described in the
ISO/7919 series (5 parts) “Mechanical vibra-
tion of nonreciprocating machines — Meas-
urements on rotating shafts and evaluation
criteria” [1] and in the ISO/10816 series (6
parts) “Mechanical vibration — Evaluation
of machine vibration by measurements on
non-rotating parts” [2]. Both series are de-
scribing in their first parts the general re-
quirements for measurement and evaluation
of machinery vibration.

Especially for Hydro Machines the parts 5
are relevant for vibration reference levels.
But the value and benefits of these standards
are limited. In the ISO/7919 and ISO/10816
series of standards the evaluation procedures
are dealing only with broadband measure-
ments, without reference to frequency com-
ponents or phase, and they do not take in ac-
count different operation conditions. But the
experience especially with hydro machines
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shows that the vibration level is very much
dependent on the actual hydraulicoperation
point, and a broadband vibration value does
not indicate influences of different vibration
causes. Also ISO 7919-5 does not differen-
tiate individual bearing locations or distin-
guishes the turbine type. Some restrictions
are also described even in the standards
themselves. Both standards (ISO 7919 and
ISO 10816) emphasize, that

« the numerical values specified are not
intended to serve as the only basis for
vibration evaluation, since in general the
vibration conditions of a machine is as-
sessed by consideration of both bearing
housing and the associated shaft vibra-
tion.

the numerical values specified can be tak-
en as a basis for the evaluation of ma-
chines in the absence of any other estab-
lished knowledge of the satisfactory
running characteristics for such ma-
chines.

the numerical values can be used

to provide a basis for setting initial opera
tional limits for alarms and tripping
points.

To overcome the recognized difficulties,
a Joint working group “JWGI1” of Inter-
national Organization for Standardiza-
tion (ISO/TC 108/SC 2) and International
Electrotechnical ~Commission (IEC/TC
4) are planning to revise both standards,
1S0O/7919-5 and ISO/10816-5, if a better data
base of measured values with more detailed
information about operation conditions and
machine state will be available. New estab-
lished vibration limits must consider type,

design and main operational parameters of
the measured unit, the special operation
condition at measurement and not at least
the type and clearance of the respective
bearing at which measurements had been
made. The latter is important for the wanted ‘
relation of shaft vibration limits to actual
bearing clearance. But even if these require-
ments will be fulfilled it is still clear for us
that just with simple reference values the
machine condition cannot be assessed reli-
able. Therefore the only way to give clear
information about the state and possibly
faults of a Hydro Power unit

is to monitor, analyse and diagnose vibra-
tions in a very specific way. For understand-
ing the technical solution of the here used
vibration diagnosis some other standards
may be consulted:

ISO 13373-1:2001 Condition monitoring
and diagnostics of machines - Vibration
condition monitoring -

Partl: General procedures provide general
guidelines for the measurement of machin-
ery vibration for condition monitoring.

Part 2: Processing, presentation and analy-
sis of vibration data [3]

There is a 3% Part of ISO 13373 under prepa-
ration titled “Basic techniques for diagnos-
tics «, which will be developed as a set of
general guidelines for the procedures to
be considered when carrying out vibration
diagnostics of machines. It is intended to
provide some easy to use diagnostic tools,
including diagnostic flow charts and cause-
and-effect tables. But due to our experience
those methods, drafting flow charts or fail-
ure trees or simple tables with relationships
of cause and effect are not applicable to
Hydro Machines, they even would involve
the risk of strong simplification and of mis-
takes.
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Therefore much more effort was spend in

the programming of the HyCon - Vibration

Diagnosis technique.

It is specially designed as a

= ruled based approach with a combina-

tion of

» heuristic cause effect relationships,

» causal probabilistic fault models,

« and a mathematical model for the dy-
namic behaviour of the machine.

For closer definition see:

International Standard ISO/FDIS 13379
“Condition monitoring and diagnostics of
machines - General guidelines on data in-
terpretation and diagnostics techniques” [4]

2.2 HyCon - Vibration Diagnosis

One of the aims of condition based vibra-
tion diagnosis is to identify the individual
healthy state of a machine as a basis to rec-
ognize an incipient damage and to optimize
the operation mode [5], [6], [7]. To meet this
demand vibration characteristic values are
defined to recognize relationships and de-
pendencies (kind of “fault patterns”) which
are symptomatic for certain causes. The
evaluation of vibration characteristic values
refers to the rotor dynamic model calcula-
tion and to special pre-processed measured
data. For an actual vibration condition fault
probabilities are calculated, like unbalance,
misalignment, anisotropic effects, and other
phenomena... Even if a single fault probabil-
ity value may not be so significant for an ac-
tual vibration cause these probabilities are
powerful control parameters for the moni-
toring of trends and indicators for changes
in machine condition. A special storage con-
cept provides vibration characteristic values
and fault pattern probabilities for long term
evaluations.

The central core of the diagnosis system is
a knowledge database where all necessary
definitions are stored. The diagnosis proc-
ess is very universal and can be expanded to
the individual machine or by customer sug-
gestions and requests for special fault pat-
terns due to the own experience.

Some of the HyCon vibration diagnosis fea-
tures are:

« Simultaneous processing of all phase
synchronous measured signals allows the
combination of vibration data for deri-
vated characteristic values

« The special storage concept assigns meas-
ured data to operation mode and ranges of
process parameters

« The intelligent archiving method reduces
the amount of data for long term storage
and provides a high data resolution for a
recent period

« Evaluation and diagnosis are controlled
by a parameterized knowledge data base

In literature terms of vibration measure-
ment, analysis and diagnosis are often ad-
mixed. We distinguish between monitoring,
that includes measurement and a certain
depth of signal analysis, and diagnosis, that
means the evaluation of a certain vibration
condition and the relation to the root cause.
This needs also a more sophisticated analy-
sis and data acquisition system for providing
diagnosis relevant characteristic vibration
values. In figure 1 the steps from measure-
ment to diagnosis are illustrated together
with important aspects.
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HyCon Diagnosis system

Data acquisition system

e peak values
(of overall signals)
e speed harmonics
(amplitude and phase)
e remaining values
o static deflections

and from transient-recorder:
« time histories

and from control system: | °
» operation parameters
* operation mode

—
e orbit characteristics
(orientation of 1n-ellipsis)
e unbalance distribution
e shaft precession

e comparison of adjacent
measurement plains

e spectral components
(dominant frequencies)

e trend-characteristics

o statistical behaviour

e

(-> forward / counter whirl)j|

Cause Probability

e

Fig.1: HyCon Vibration Diagnosis - Calculated char-
acteristic vibration parameters for fault detection

Conventional monitoring systems usually
provide only monitoring of one overall sig-
nal like the RMS (root mean square) value of
bearing vibrations. Those information may
be sufficient for the machine protection
control, but that is far too general for evalu-
ating conclusions for diagnostic purposes.
Improved data acquisition and analysing
systems like VIBROCAMS000 can store
signals related to the operating mode (i.e.
Turbine mode, Pump mode and Synchro-
nous condenser mode). Those systems often
provide filtered vibration signals by order
analysis with components of rotating speed,
their harmonics and a residual value.
Beyond these features for diagnostic inter-
pretation of vibration data in Voith Siemens
Vibration Diagnosis system a deep compre-
hension of the functional relation between
vibrations causes and effects is implement-
ed. Therefore diagnostic relevant charac-
teristic vibration values, associated with

nit characteristics ﬂ
e machine dynamics
o design parameters
o hydraulic forces
e electromagnetic forces

» Unbalance (mechanical,
hydaulic, magnetic)

« Misalignment

* Anisotropy

* Bearing fault

* Loose parts

SD_KENNW_charact_faullPPt 04-05-10 GG

operating parameters need to be classified
by a precise combination of process data
(like Guide vane opening, output, head, and
speed for a variable speed unit). For diag-
nostic purposes the storage concept is de-
cisive because the combination of process
parameters is a multidimensional issue and
operational influences on vibration values
need to be separated. This intelligent archiv-
ing strategy is a basic function of HyCon. It
will be explained in detail below with the
example of Goldisthal application.

The storage concept provides a high resolu-
tion of data in short time view while in a
long term storage more and more averaged
and compressed data are stored in files for
weeks, months and years. Those long term
statistics provide valuable trends for diag-
nostic parameters.

The principle concept of the HyCon - Vibra-
tion Diagnosis is shown in Fig. 2
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Fig.2: HyCon Vibration Diagnosis - Methodology for
model based Diagnosis

3. Vibration Diagnosis installation on a 269 MW
Pumped Storage Power plant

The Goldisthal pumped storage power plant
is located in southern Thuringia, Germany,
on the upper Schwarza river. Comprised of
each two synchronous and two adjustable
speed Pump-Turbines with a Head range of
279-334m and rated Turbine Output of each
269MW the Goldisthal plant is one of the
largest and definitely the most efficient of
the pumped storage power plants worldwide
[91.

Vattenfall Europe Generation, the owner of
that power plant with lots of experience in
condition based maintenance [11] decided in
an early stage to implement vibration moni-
toring as an important part of their safety
and maintenance concept.

For this reason all four Pump-Turbine
units of the pump storage power plant are
equipped with relative shaft vibration sen-
sors at three guide bearings and the thrust

=

long term data
archiving system
(trends available)

fully customized dynamic
unit model

cause probability bars

Automatic
Diagnosis

Individual
fault rules
(expert know-how integrated
in an open database)

bearing in axial direction, with absolute
bearing vibration sensors as well at the
guide bearings as with pressure transducers
in spiral case, vaneless space and draft tube.
In figure 3 the Goldisthal installation is
shown as a combination of the conventional
vibration monitoring system VIBROCON-
TROL4000 and the high sophisticated data
acquisition and monitoring system VIBRO-
CAMS5000 (both supplied by Briiel & Kjar
Vibro).

In VIBROCAMS5000 the vibration signals
combined with process parameters like ac-
tive power or guide vane opening are as-
sociated with a certain operating mode are
stored in the database [10].

To accompany the commissioning process
and on customer request VSH (Voith
Siemens Hydro Power Generation) installed
the Vibration Diagnosis System in parallel
to the existing monitoring system [12]. This
can be seen in figure 3 (marked with blue
boxes) as a combination of an additional
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VIBROCAMS5000 (for parallel data acquisi-
tion) with a special interface connected to
the diagnosis system. This diagnosis system

in the power plant is equipped with remote
operation and data access.

= ~ Vibrocam
HE— ‘“’ | ' B 5000
== Vibrocontrol “Yattenfall”
I % P |
= 0 — = 4000
- . >
)y‘ 3 Vibrocam
= - - o 5000
. » < =
2 L > “VSH”
VSHyCon
Vibration signals {AC) L : S s
Pressure signals {AC/DC) Vibration diagnosis
Keyphasor speed t
Operation mode Binary signals) —— Nt Service
Operating parameters {(DC-8ignals) —

Fig.3: Installation of HyCon Vibration Diagnosis sys-
tem in PSPP Goldisthal

After successful commissioning of the syn-
chronous Unit C in PSPP Goldisthal with
the parallel installation of HyCon to the ex-
isting VIBROCAMS5000, VSH was ordered
by Vattenfall to install the Vibration Diag-
nosis system also at Unit D (variable speed
unit). That is why results are discussed here
for those two units of the PSPP Goldisthal.
The Voith Siemens Vibration Diagnosis sys-
tem was installed in support of the Vattenfall
Commissioning leader Dr. W. von Nessen-
Lapp and results were discussed in close
collaboration with him and other experts of
Vattenfall Europe Generation in Goldisthal
[13].

3.1 Storage concept applied for Goldisthal data

As an example for the high resolution of
measured data in the short term mode figure
4 shows charts of relative shaft and absolute
bearing vibration values, collected in the
commissioning phase.

In three different variations the data are
correlated to a specific operation parameter.
The peak value of relative shaft vibration at
three guide bearings is shown versus output
(), speed (b) and head (c) in Turbine opera-
tion for Unit D. On the right hand side of the
diagrams the RMS-Value of bearing vibra-
tions is also shown versus output (d), speed
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(e) and head (f). It is significant that all vibra-
tion quantities show a large scattering even
they are already correlated to one operation
parameter. This represents the typical situ-
ation in a Hydro Power Unit. The reason for
this large scattering is that a certain output
can be achieved by several combinations of
head, speed, guide vane opening and other
process parameters according to a certain
operation point in the Hill chart. It is nor-
mal that different hydraulic operation points
also indicate different hydrodynamic forces
which result in different vibration levels.

Even the approach to separate the peak val-
ues into 4 harmonics of rotating speed and a

residual value does not reduce the scattering
significantly due to the variety of operating
conditions. The only possibility is to corre-
late the measured data to two (2) operation
parameters. This is shown in fig. 5, where
data are selected for a certain range of head
and speed. With this feature the Diagnosis
module provides a very good reproduction
of relative shaft vibration peak values (fig-
ure 5 a) and RMS values of bearing vibra-
tions (figure 5 b) in Turbine operation.

This approach is important to describe the
characteristic vibration behaviour during
commissioning process in order to provide
a reference condition for future use.
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at maximum head and minimum speed

There were also thermal effects detected
during the start up of both units. This is
important to be considered for balancing
procedures. It takes 20-30 minutes until a
steady state condition is achieved and the
reduction of vibration values at the upper
Generator bearing from starting condition
to steady state behaviour is nearly 50% of
amplitude. Additionally as a further proc-
ess parameter the oil temperature would be
important information to narrow vibration
values to steady state conditions.

3.2 Model based diagnosis

For a diagnostic interpretation of the meas-
urements taken it is essential to know the
dynamic characteristics of the machine as
detailed as possible. The model calculation
is usually performed with the multi purpose
machine dynamic program “MADYN”, a
Finite Element based program system [8].
All necessary features are available for ro-
tor dynamic effects, calculating as well as
free vibrations as well as forced vibration
with linear or nonlinear effects.

Once the rotor dynamic analysis model is
calibrated and fine tuned by the feedback
of the measurements it provides important
information for the interpretation of meas-

ured signals.
The calculated natural frequencies of the
shaft line system correlated with measure-
ments are important indicators for the qual-
ity of the analysis model. It is important for
the interpretation of dominant frequency
components in certain operating conditions.
Special transfer functions are defined to
conclude from measured vibration signals
to machine condition and exciting forces.
One example is the unbalance evaluation.
Based on measured vibrations signals of ro-
tating speed component at various locations
it concludes to the unbalances causing these
vibrations.

A special effect recognized at Unit D was
also correlated with analysis results. Due to
some misalignment effects caused by a quite
normal coupling flange skew between Tur-
bine and Generator shaft a characteristic be-
haviour was recognized during coast down
of that unit. At the upper Generator bearing
the vibration amplitude decreased down to
150rpm. Below 150rpm the rotating speed
amplitudes showed an increasing trend
again. This effect could be explained by two
phenomena. The rotating speed amplitude
of the shaft vibrations mainly caused by
unbalance forces usually shows a parabolic
trend of amplitudes versus speed whereas
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coupling skew provides a different vibration
behaviour. In the analytical model the re-
sponses caused by unbalances and coupling
skew effects were generated separately and
the resulting effect compared with the meas-
urements to assess the severity of misalign-
ment and coupling skew.

3.3 Automated fault detection

In Goldisthal the focus was set on short term
commissioning application. In principle the
automated diagnosis reaches the full effec-
tivity by detection of vibration causes, if
data and relevant diagnostic values derived
from measurements are stored from a longer
observation time. For such a long term ap-
plication it is more meaningful to configure
the automatic fault detection. But already
for data obtained in this shorter period an
example for a special fault pattern can be
shown in principle that is the anisotropy of
the machine.

v

Anisotropic effects in guide bearings can be
caused by looseness of support or wear ef-
fects. That makes it important for an early
detection of such a fault. Special diagnostic
parameters within HyCon are defined to
indicate increasing anisotropy in bearings.
The rotating speed vibration in each guide
bearing in two directions can be reduced to
the characteristic parameters of an ellipse.
The ratio of the two main axes indicates the
amount of anisotropy in the bearing. The
orientation of this ellipse indicates the direc-
tion of anisotropy. Another indicator can be
defined by the ratio of residual values in two
measured directions.

In Goldisthal Unit D the ratio of ellipse main
axes at the upper Generator bearing is near-
ly constant for all outputs in Turbine mode
(figure 7a). Also the orientation of the main
axes does not show significant scattering
(figure 6b). The ratio of residual values in
two directions is also very constant (figure
6¢).
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Therefore the original condition of Unit D is
slightly anisotropic and diagnostic param-
eters are very representative for the whole
range of output. Those values are excellent
indicators for long term trend evaluation

over weeks, months and years. A set of sev-
eral diagnostic parameters combined to a
fault pattern probability indicate long term
trends very well [14], [15] .

Ratio of ellipse main axis of 1fn signal at upper
Generator bearing, Unit D, Turbine operation
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Fig. 6: Trend of diagnostic parameters versus output

4. Commissioning Support at 98 MW / 421 m -
PumpTurbine

In Venda Nova II (Portugal) two synchro-

nous reversible Pump-Turbines and Motor-

Generators were built by Voith Siemens Hy-

dro. Those Units with a Head of 422m and

rated Turbine Output of each 97.1MW were

commissioned in 2005.

Voith Siemens Hydro Power Generation

performed remote analysis/diagnosis sup-

port in parallel to the on site commissioning

activities with following goals:

« Balancing of both units

« Optimization of bearing clearances based
on vibrations

« Define reference condition of vibrations
(”Fingerprints”)

« Remote service (,,Expert on demand®)
during commissioning

Before starting balancing the first measure-
ments showed a strange amplification for

the amplitude of the first harmonic (“1fn”)
- component of Generator shaft vibrations
during coast down (at ~50% speed). The
simultaneous phase shift indicates a reso-
nance condition. So this phenomenon had
first to be investigated.

This detected resonance amplification dur-
ing coast down were than checked by nu-
merical analysis with the machine dynamic
program “MADYN” [8]. The rotor dynamic
calculation model was fine-tuned with the
observations of the first measurement re-
sults. Especial attentions had been paid
for modelling realistic bearing stiffness by
means of special finite element analysis,
see figure 8. This model based approach is
essential for our diagnosis technique and
also necessary for actual trouble shooting.
The theoretical investigations with the shaft
dynamic simulation proved the measured
vibration phenomena (see fig. 9) and found
the reasons for the abnormal behaviour in
a high dynamic sensibility on the bearing
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clearance at very low bearing load due to unit a prerequisite was fulfilled:

peffect alignment and small unbalance  with original bearing clearances the balanc-
forces. It was concluded to reduce Gen- ingwasmnot possible because of scattering of
erator bearing clearances to 58% of initial  1fn amplitudes and phases of shaft vibration
value. The expected effect was indeed that at nominal speed.

the resonance amplification in coast down

disappeared. With this improvement of the
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Another difficulty appeared in preparation
of balancing. Because the unbalanced forces
are mostly detectable in bearing vibrations
the signals of the sensors mounted on the
bearing housings should be used. At Venda
Nova for measurement of absolute bearing
vibrations, accelerometers were first ap-
plied.

Unfortunately the acceleration signals
showed some strange behaviour, and phan-
tom trips without physical reasons appeared.
The measurement loop was checked, but at
last it was concluded that even for Units
with 600rpm the signals of accelerometers
were not useful for Hydro Turbines. As a
consequence transducers were replaced by
velocity probes.

The traditional way of balancing a rotor in
a prototype requires a commissioning engi-

neer with expertise in balancing at site. If
this service can be scheduled the balanc-
ing procedure can be completed in a matter
of days. In reality usually delays occur. In
Venda Nova II the first approach to balance
the Units failed because of the resonance
amplification mentioned above. Another
time lag was caused by delays of a subsup-
plier. Those unexpected events sometimes
cannot be avoided during commissioning.

In this case the approach of Voith Siemens
Hydro was to balance both Units remotely.
In practice the permanent commissioning
team at site was responsible for the prepa-
ration and mounting of balancing weights.
Based on measurement data from online
access the experts in Corporate Technol-
ogy provided information regarding size
and location of weights on the rotor. Addi-
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tionally both Units had to be balanced two
times because balancing condition changed
after rough operating conditions. As a con-
sequence for the conventional procedure a
balancing expert would have travelled to
the VN2 site at least for 4-5 times (for both
units). At last the remote approach was suc-
cessful; cheap and it also provided excellent
flexibility, immediate response and well co-
ordinated service on demand. With a well
calibrated analysis model the HyCon vibra-
tion diagnosis provides also the possibility
for automatic unbalance detection and trend
evaluation of balancing condition.
The experiences from Venda Nova II from
remote access for ,,expert on demand* can
be summarized:
* Reduction of experts at site (= reduction
of costs)

* Less effects of unexpected events on avail-
ability of experts because vibration experts
need not be present at site (= Flexibility!)

* Close interaction between commissioning
team and experts in Corporate technology
with detailed knowledge about actual
machine behaviour (= quick reaction time)

5. Temporary measurement on a 56
MW horizontal traditional Pumping /
Turbining unit

Erzhausen is a conventional Pump storage
power plant commissioned in 1965 with 4
horizontal units, see model in fig. 10. Each
unit has a capacity of 56 MW at a head of 295
mWCc and a speed of 428 rpm.

The motivation for a temporary measurement
was the occurrence of high axial vibrations.

Fig. 10: Model of Erzhausen Pumping / Turbining unit

The Measurement consisted of:

* Relative- and absolute axial vibrations
 Head- and tail water pressure pulsations

* Operation parameters

It was essential to measure all dynamic
quantities simultaneously and correlated to
a common key phasor to achieve the phase
information, because of assumed interrela-
tionship between the reported vibration
abnormal vibration phenomena and pres-

sure fluctuation. Exemplary time signals
for pressure and axial vibration velocity are
shown in fig. 11.

It could be easily stated that the vibration
level were dependant from head- and tail
water level. Further evaluation indicates a
resonance vicinity of the mechanical and
the hydraulic system. This was confirmed
by theoretical investigation, see fig. 12. The
final results of this individual diagnosis led
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to proposals for a specific operation, change in the aeration system and some other main-
tenance activities.
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Fig.11: Exemplary time signals for pressure and axial vibration
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6. Permant installation at 12 units of
180 MW Francis Turbines

This chapter describes the application of a
permanently installed vibration monitor-
ing and diagnosis system at the High Dam
power plant of Aswan, Egypt in 2005 /2006
which has been established during the mod-
ernization and refurbishment of its genera-
tors, see fig. 13.

6.1 General information and technical data

el S i il

T

=i s

w1 T
55

Location: Aswan / Egypt
Commissioning: early 1970’s

Machine type:  Francis turbine, 12 Units
Power: P=180 MW

Head: Hmax = 70 mWc

Speed: n= 100 rpm
Application: Permanently installed

vibration monitoring and
diagnosis system
Temporary measure
ments (Unit 3 / 4), Bal-
ancing (Unit 9/ 10)

Fig.13: Aswan High Dam - site, model and power house with refurbishment of unit 9

6.2 Installation

The installation consists of a data acquisi-
tion unit of Delphin Technology, Germany,
and, according to the requirements during
operation (early fault detection, increase in

time between inspections), of the HyCon

vibration diagnosis software module to per-
form automated long term diagnosis and
failure detection, see fig. 16a. Based on pre-
processed and compressed measurement
data and a machine specific knowledge da-
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tabase which among other contains a mathe-
matical calculation model of the unit (model
based approach) and defined fault patterns,
the machine condition can be assessed and
initiating failures can be indicated by cor-
responding probabilities.

6.3 Measurement device

@ nwmmma -
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MUTemERHE S T eSS

Fig. 14: Measurement device Delphin Technology

As the new standard measurement device
for fast analogue values (AC), a device from
the TopMessage series of Delphin Technol-
ogy is used in Aswan (fig. 14). This device
and associated software was adjusted by
Delphin Technology AG (Overath-Brom-
bach, Germany) to the special needs of hy-
dro power units and the HyCon vibration di-
agnosis. Slow changing process parameters
and binary states are also

able to collect with the Delphin Technology
devices. Furthermore there is the possibil-
ity to use digital or analogue control outputs
to send internal calculated values or logic
states. The measurement device has the fa-
cility to perform a closed conventional limit
monitoring in terms of machine protection.
With the

internal configurable monitoring logic, lim-
its

in relationship to the actual operation point
can be defined, to trip a control output. Be-
side the fast data acquisition (useful sample
rates per channel up to 20 kHz) the calcu-
lation of characteristic values (average,

Smax, harmonic,...) is processed in real-
time. Further external investigations can be
performed under use of the cyclic available
time signal.

The internal device memory, expansion up
to 1GB, allows the use as a flight recorder
(up to 128 mio. values). Herewith a complete
signal history in a limited time range or an
event triggered recording is possible.
Additional features of the Delphin measure-
ment device are:

Hardware interface

e galvanic isolated differential input (no
additional electrical isolation)

* signal conditioner (no additional measur-
ing transducer)

e sensors can be calibrated

* synchronous / parallel analogue input

sampling (up to 20kHz / 24 Bit)

» digital signal processor with internal
memory

e event driven time signal recording up to
8K points/channel

» digital input filter up to 10. order

« analogue input for slowly changing values
(DC) and digital input

» digital and analog control Outputs

Integrated functions

e characteristic values in real-time (peak to
peak, gap, order analysis)

* FFT analysis in real-time (1600 lines)

e configurable limit monitoring with con-
trol output

* calculation channels

e integrated alarm system (SMS, Email)

e online parametrizing

* Ethernet communication interface

» Extendable through modular device
construction
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6.4 First feedback while commissioning

Prerequisite for the definition of fault pat-
terns and knowledge database is some base
knowledge about the machine. The behav-
jour of the Aswan prototype was investigat-
ed during its commissioning with a Delphin
analysis tool to perform a manual analysis
of vibration and operational data gathering
with an increased resolution. For an exam-

' vibroLab v3.62d
Datei Mefeinheit Diagramm Einstellingen Datenbank Fenster ?

ple of Visualization with the Delphin Sys-
tem see fig. 15. Because of the derivation of
fault patterns and basic behaviour of the unit
this phase is also understood as training or
teach-in process of the automated diagnosis
module of the HyCon software which leads
to a well adapted solution for Aswan High
Dam. The system is thus able to trigger
alarm signals or inform on the health status
of the machine in a reliable way.
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Fig. 15: Example Aswan Unit 9 - Visualization with Delphin System

During the commissioning of Aswan High
Dam the trend analysis of shaft vibrations
over about 5 hours combined with the meas-
urement of bearing temperatures leads to
the detection of a misaligned thrust bear-
ing cover seal. Locally high temperatures
lead to shaft deflections reflected by the in-
creased shaft vibrations at the turbine guide
bearing. By increasing the clearance be-

tween cover seal and shaft the temperatures
as well as the vibrations could be reduced
and the trend of the shaft vibrations showed
a stable behaviour. Without commissioning
supporting measurements the defect would
not have been detected in such an early
stage and the complete seal could have been
damaged.
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6.5 future measurement chain

In Aswan the machine protection by con-
trolling vibration values for trip and alarm
limits is covered, as usual, by a Vibrocon-
trol 4000 (B&K) unit.

Due to the very good experience with the
new measurement device from Delphin the

Sensors = Vibrocontrol 4000
e ABV - Velocity Protection (Limit values)
RSV Di Conventional Monitoring | _
=
3
[ [ ﬂ', s
AV > Displacements Delphin S
Keyphaser (Tacho Signal) Signal Analysis E
Characteristic Values _2
= ﬂ o
ABV - Velocity =
TG i HyCon
RSV - Displacement Hyton
Diagnosis
; /£ Trend Analysis
Diagnosis
Fault patterns

Fig. 16a: Aswan High Dam - Measurement Chain

7. Service by remote diagnosis

The success of the HyCon Vibration Diag-
nosis installation in different power plants
was also ascribed to a service oriented as-
pect. Per Modem connection experts of
VSH from Corporate Technology Center in
Heidenheim had online access to the system
installed in the Power plants whenever both
sides regarded this as necessary. For the
customer several benefits resulted from this
configuration:

a) An important benefit is to have redundant
experts for special measurements during
commissioning.

Especially for guarantee tests if customer
personnel are currently not available the re-
mote measurement expert can be hired by
call.

b) Remote expert diagnosis (remote balanc-
ing, vibration assessment and optimization,

standard for new installation will be accord-
ing fig. 6b. That means that also the task of
machine protection and conventional moni-
toring is covered by Delphin equipment
in future. The first application will be at 8
Francis Turbines (each 73MW output) in
India.

! Delphin
Sensors |:> ' (instead of Vibrocontrol4000) | [
ABV > Velocity 1" Protection (Limit values) 1
UG Rsv i j Conventional Monitoring ; _
i, i[2
| I : 2
AV - Displacements Delphin s
LG Keyphaser (Tacho Signal) ' * Signal Analysis 1=
| _Characteristic Values 1 :
= ﬂ o
ABV > Velocity [=]
RSV -> Displacement HyCon
N y ¢ Diagnosis
Trend Analysis X 7
Diagnosis
Fault patterns

Fig 16b: Future Measurement Chain

...) is an efficient way of supporting com-
missioning with high flexibility.

¢) Another benefit is the online access to
the data for specialists of the manufacturer.
The assessment of an “expert on demand” is
very important during the tight time sched-
ule of a commissioning process especially
if support is needed based on knowledge of
measurement data.

The technical installation including sen-
sors, hardware, software, various signals
and online connection is mandatory for this
approach. A typical installation is shown in
figure 17. For a permanent vibration moni-
toring and diagnosis installation all com-
ponents are within the scope of supply. In
case of temporary installation of vibration
diagnosis system some equipment needs to
be installed before commissioning

process starts and will be removed after
commissioning.



_34-

Permanent Installation

Temporary Installation

Analysis and
- | O 5 " 4 Modem
’7:9,},8 Monitoring ! Diagnosis system
Experts in Corporate Technology
Modem
o,
'5:&,?@

Fig.17: Installation of remote diagnosis in Venda Nova I

8. Conclusion

The different HyCon installations con-
firmed the effectiveness of the used vibra-
tion diagnosis. Benefits of HyCon Vibration
Diagnosis could be proved:

o The automated Vibration Diagnosis sys-
tem was able to separate multiple influ-
ences on the vibration behaviour of the
units.

» The storage concept of vibration diagno-
sis system fulfils requirements for com-
missioning process and long term condi-
tion based maintenance.

« A reference condition (,,Fingerprint®) for
the characteristic vibration behaviour of
the unit is defined

* The model-based diagnosis is an ap
propriate platform for Condition Based
Maintenance

« The model based approach provided
important information for evaluation and
interpretation of measured data

« The automatic fault detection provides
clear, compressed basic information about
the machine condition to the operator

« Customer support by experts of the man-
ufacturer and remote service by “Expert
on demand” is an integral part of the
diagnosis concept.
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®PCB PIFZ0TRONICS

wamnou Foncs/'ronous PRESSURE @ELECTRONICS @IMI SENSORS

DMSION IVISION DIVISION DIVISION DIVISION

I ndrmare 40 ar har PCB Piezotronics Inc forsett vitldsmarknaden
med hogkvalitativa precisions givare. De 5 divisionerna Vibration,
Tryck, Kraft, Elektronik samt Industtiella givare visar vilken bredd
PCB Piezotronics har idag.

Dirfor anser manga att PCB 4r det naturliga valet f6r just dom.

7y, TS e i Ring 08-444 38 70
e SCANUINAVIA AB E-post: info@pcbscandinavia.se
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Johan Granlund dr ordférande i SVIB AU 4. 1 alla fall var han det ndr jag sist talade med
honom. Han har dock forsdkt hitta ndgon som kan dverta ansvaret for SVIB AU 4 eftersom
han fétt sG mycket att géra med Roadex-projektet av vilket en del beskrivs i foljande artikel,
Alf Olsson

Skumpig fard pa guppiga vagar ger
riskfylld arbetsmiljo i skogslanens
glesbygd

Kraftiga gupp vid tjdlskador, knixiga sétt- kurvor ger dynamisk obalans. Horisontella
ningar vid vigtrummor och vid broskarvar.  végytor dar hala vattenpélar eller isflickar
Tvira och ofta nypande kurvor ger hoga samlas. Délig asfalt som &r hal vid lands-
och plétsligt 6kande sidkrafter. Feldoserade vigsfart pa vt vigbana. Flickvis lappad




G

asfalt som ger olika vaggrepp under vinster
och hoger hjul och ddrmed sladdrisk vid
héard bromsning. Det 4r manga typer av fel
pa vidgbanan som tillsammans gor att last-
bils- och bussforare i skogslidnen lever far-
ligt pa jobbet.

Yrkesforare i EU’s norra periferi (inkl
svenska Norrland) kan skadas av att ménga
végar dr daligt underhallna. Det visar en ny
rapport fran Vigverket Konsult. Sedan tidi-
gare vet man att yrkesforare drabbas oftare
av ryggbesvir och stressrelaterade hjart-
sjukdomar. Enligt Arbetslivsinstitutet 16per
lastbilsforare i Norrland tre ganger sa stor
risk att drabbas av stressrelaterade hjart-
sjukdomar &n andra svenskar. Trafikolyckor
ar ett annat faromoment. Risken att dodas i
motorfordon dr 2,5 ganger hogre i glesbygd
dn i storstdderna, enligt Folkhilsoinstitutet.

=

Mats Jonsson vid ratten under vibrationsmditning

alvetec

Vi kan matteknik

Lagra data direkt pa harddisk utan PC
Ny generation datainsamlingssystem fran SONY.

SIR-3000 har utvecklats fran den tidigare kinda SIR-1000 enheten, som uppvisat en
rad goda egenskaper inom omradet datainsamling.

Nu med 4 ganger snabbare inspelningshastighet och 8 ganger storre lagringskapacitet.

3 Givare och férstirkare e Lagringskapacitet 200GB < Upplosning 16 bitar
Mitinstrument — datainsamling * Kanaler 32-128  Ethernet

3 Underhall och materialkontroll * Samplingsfrekvens 192khz

3 Process- och maskinévervakning * Dynamikomrade > 90 dB

Alvetec KonTest AB ¢ Fakturavigen 6 « 175 62 JARFALLA « Tel 08-626 40 50 = www.alvetec.se
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Vigverkets nya studie fokuserar pd skum-
pande fardvibrationer, vilka visats ge be-
svir i nacke, axlar och rygg samt framkalla
allminna stressymptom. Pafrestningarna pa
rygg och nacke ndr ofta oacceptabelt hoga
virden. Ofta finns mest energi hos lagfrek-
vent skumpande vibrationer, orsakade av
langa gupp och sittningar i vdgarna. Skum-
pandet kan bli 2,5 ganger kraftigare uppe
i stolen 4n nere vid hjulaxeln. Ett problem
ar att lastbilstillverkarna inte klarar av att
isolera dessa ldngsamma vibrationer utan
att det skulle ga ut dver fordonets stabilitet.
Losningen ar déarfor att forbéttra vignétets
skick. Ofta ligger péfrestningen pé foraren
under en arbetsdag 6ver det Insatsvirde som
Arbetsmiljoverket foreskrivit. Denna insikt
innebir att akerier i Norr nu 4r skyldiga att
gora en formell riskbedomning for fardvi-
bration, siger civilingenjor Johan Granlund

Lastbil som girar for kantskada

Kalibrering
pa ratt niva

Lag frekvens Kraftgivare

Vi kalibrerar vibrationsgivare ner till Dynamisk kalibrering av kraft- och
under 1 Hz. impedansgivare.

Hog precision Fullservice

Med var laserinterferometer kalibrerar vi SP kan kalibrera de flesta slags instru-
referensaccelerometrar. ment, t ex inom omradena ljud och ljus,

. elektricitet, klimat, matt och vikt mm.
Komplett verifiering
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Forutom givare kalibrerar vi dven Andra tjanster

kompletta vibrationsmatinstrument. Vi Vi miter vibrationer hos maskiner, i mark
kontrollerar da filter, tidsvagning, kénslig-  och byggnader. Vi utfor &ven alla slags
hetsomkopplare, mm. ljudmatningar.

Hog acceleration

Vi kan kalibrera accelerometrar upp till Mer information om kalibrering

50 000 m/s. hittar du pa WWW.Sp.se

SP Sveriges Tekniska Forskningsinstitut, Box 857, 501 15 BORAS, Tel: 010-516 50 00, E-post: info@sp.se
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Hjulcensorer

vid Vigverket Konsult som undersokt vigar
i norra periferin. Under6kningen har foku-
serat pa en 280 km lang timmerrunda pa vig
331 i Vésternorrland, men enligt Vigverket
finns det hundratals mil vigar i Norrlands
inland som ér i likvérdigt eller samre skick.

Ett problem é&r att arbetsmiljéregelverket ar
fokuserat pa arbetsgivare och arbetstagare,
medan ansvaret for den som rader dver for-
hallandena pa arbetsstillet — t ex vdghal-
lare — i vissa stycken inte &r lika klart de-
finierat. Enligt regelverket dr vighallarens
ansvar solklart nir man vil beslutat utfora
vigarbete. Didremot &r vighallarens ansvar
for vigarnas befintliga skick tyviérr inte lika
tydligt reglerat. Min férhoppning &r att det
kommer att se annorlunda ut om tio ar. Vig-
nitet dr sa stort att det kommer ta lang tid

(PN att genomfora ritt dtgérd pd alla plat-

Q ser. sidger Johan Granlund. Han deltar
y  for Vigverkets rikning i ett interna-
tionellt samarbete med syfte att hoja
kvaliteten pa de lagtrafikerade vigarna
i EU:s Norra Periferi, det s k Roadex-
8 projektet.
Vad kan da dkaridgare och férare gora?
| Sénkt fart och byte av fordon #r som
regel mycket mindre effektivt 4n att
| jdmna till vigbanan. Lat darfor forarna
| mita vibrationerna, for att se var pro-
= blemen 4r virst. Skicka in resultaten
* till berdrda vighallare, uppmanar Jo-
| han Granlund. Numera kan man hyra
in portabla utrustningar for att mita
fardvibration pa forarens sits, samtidigt
som man med GPS registrerar fordo-
nets fart och var pa vignitet problemen
dr vérst. Sddana métningar kan illus-
trera ojamnheter i vdgbanan. Metoden
kan ocksa fanga upp grovre brister i
vintervighallningen. Vigverkets egna
métningar sker ndstan uteslutande pé isfri,
otjilad sommarvigbana och endast undan-
tagsvis pa grusvigar.
Resultaten frdn Roadex &r hogintressanta,
framfor allt for att de kan spara pengar &t
vigmyndigheter och néringsliv. I projektet
har Vigverket tillsammans med partners
fran Sverige, Norge, Finland, Island, Gron-
land och Skottland fokuserat pa drift och
underhall av det lagtrafikerade vignitet i
tre delprojekt under atta ars tid. Malet var
att ta fram langsiktigt héllbara transportlds-
ningar pé det lagtrafikerade vignitet i sam-
arbete mellan parterna. Flera andra linder,
déribland USA, Ryssland och Japan, har vi-
sat stort intresse for projektet. Roadexpro-
jektet anses vara ett av Europas bésta, och
har nu av EU Interreg Northern Periphery
Programme nominerats till utmarkelsen Re-
gioStars 2009 - The Awards for Innovative
Projects.
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Ibland blir man 6ver hévan hérsammad. Klockan dr néstan 6 pa kvdllen hdr i St Louis och
léngt éver midnatt hemma i Skandinavien och da plingar foljande meddelande fran Leif
Nielsen in i mailboxen. “Hej Alf, Hermed endelig mit bidrag til en artikel i SVIB NYT".
Leif arbetar pi Dansk Standard. Han sekreterare i TC 108 SC 3 Mechanical Vibrtion and
Shock — Use and calibration of vibration and shock measuring instruments. Torben Liecht,
B&K dr ordforande. Vi deltog i TC 108 métena hér i St Louis forra veckan.

Jeg er klar over, at det méske er alt for langt men jeg var jo alligevel ved at skrive rapporter
fra maderne - og jer ser i ovrigt, at du jo ogsd har brugt ganske mange ord i din henven-
delse til ISO! (se vidare pa annan plats i SVIB-Nyt?)

Men det betyder, at de er meget velkommen til at bruge det helt, som det nu bedst passer
i SVIB nyt. Specielt kom jeg pludselig til teenke pa, at netop SVIB nyt mdske var et pas-
sende sted for den lille historie om Sven Eskilsson, men det er jo rent fyld uden relation til
maderne i St. Louis.

Grundleggende er den danske deltagelse jo nu s svag og fokuseret pa nogle ganske fa
specielle omrader, at vi ikke leengere har nogen samlet gruppe, som har et kvalificeret
synspunkt pa hele organisationen af TC 108. Personligt er jeg helt enig i, at man skal passe
meget pé med at rode rundt i noget, som fungerer godt, ogsa selv om det ikke passer helt
perfekt eller naturligt ind i en eller anden systematik, som man kunne teenke sig. Men jeg
vender snarest tilbage med eventuelle flere synspunkter pa det. Hilsen, godnat herfra og
fortsat god fornajelse/arbejdslyst i St. Louis.

INPUT TIL ARTIKEL TIL SVIB OM M@DERNE 11SO 108/SC 3, 2008 | ST. LOUIS, USA

ISO/TC 108/SC 3 "Use and calibration of vibra-
tion transducers” meets in St. Louis, USA
ISO/TC 108/SC 3 held its 29th meeting in
St. Louis USA together with the main ISO/
TC 108 committee. Though in principle the
instrumentation standards of SC 3 serve
as basis for almost all of the measurement
standards of both SC 2 and SC 4 - though
formally not referred to in all of these - it is
practical for SC 3 to meet together with the
main TC 108 because there is a large over-
lap of WG members between the WGs of SC
3 and TC 108.

Swedish leadership in transducer calibration

Most of the activities of SC 3 are taking
place in WG 6 on calibration of accelerome-
ters. WG 6 actually started its activity many
years ago under the leadership of Sven Es-
kilsson from SAAB in Sweden. Creating an
exceptionally good and professional wor-
king environment which soon attracted a
number of the world’s leading experts from
primary calibration laboratories notably in
Germany, USA, Denmark, South Africa and
Japan Sven managed to very efficiently lead
the development of 19 impressingly short
and focused standards, the ISO 5347 series,
which established all of the basic calibration
methods for vibration transducers. Having
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completed this work Sven resigned and the
convenorship was taken over by the chair-
man of TC 108, Bruce Douglas, USA. Many
of the original standards actually continue
to be confirmed and therefore still exist un-
der the original number, but the ongoing up-
dating and development of these important
basic standards in WG 6 is carried out under
the new number ISO 16063.

Results of 2 day WG 6 meeting on calibration
Testing of transverse vibration sensitivity
(DIS 16063-31) and Calibration of laser vi-
brometers (CD 16063-41): after successful
DIS and CD votings the German project
leader for these projects had very carefully
prepared drafts for actions on the comments
as well as revised drafts which were presen-
ted and carefully discussed. As a result final
texts for were actually prepared at the mee-
ting and approved at the subsequent SC 3
meeting for FDIS and DIS circulations.

Calibration of seismometers (PWI 16063-
42): discussion of a proposal from Japan
concerning seismometers for the detection
of earthquakes revealed that this type of
transducers is actually not well knowns out-
side Japan, so there is clearly an educational
process needed before this can be developed
into a broadly based international standard.
The item was therefore kept at the prelimi-
nary stage, and the Japanese project leader
was asked to provide information and ex-
planatory material for the next meeting.

Two other projects concerning Resonance
testing (PWI 16063-32) and Angular vibra-
tion calibration by comparison to reference
transducers (PWI 16063-23) had to remain
at the preliminary stage because there are
at present noone available or willing to take
lead of these items.
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Piezoelektriska, Piezoresistiva, Kapacitiva
Accelerometrar 1-ax, 3-ax Tryckgivare Accelerometrar
Kraftgivare 1-ax, 3-ax Accelerometrar

Tryckgivare

Mikrofoner
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An upcoming method from
PtB in Germany was a
proposal concerning Para-
meter identification of ac-
celerometers by primary
methods (PWI 11362) which
was also kept at PWI level,
but it was foreseen that it
can be activated at the next
meeting.

Another presentation was
made by the project leader
from PtB on Dynamic force
transducer  calibrations
(PWI 21691), but it was also
kept as PWI, and an actual
WD will not be prepared

until the method has been Susan Blaeser Secretary 150 TC 108

further validated.

Finally, much time was spent on a draft pre-
pared by a former member of WG 6 from
Japan who, after his resignation from WG
6, has initiated the preparation of a draft for
an IEC standard within IEC/SC 47E on Di-
screte semiconductor accelerometers clai-
med to be particular to semiconductor ac-
celerometers but which actually reproduces
a number of the basic calibration standards
prepared by ISO108/SC 3. This has already
been discussed at length at earlier meetings.
Most experts think that there is no need for
such particular calibration methods for se-
miconductor accelerometers and that this is
just an attempt to get a proprietary method
published, so SC 3 feels, of course, that the
already existing standards of SC 3 should
simply be referred to in the IEC document.
Personal controversies have not made it ea-
sier to find a compromise solution. Actually,
the question has even been brought up to

the high levels of SMB and
TMB in IEC and ISO so
the result of the meeting in
St. Louis was yet another
resolution suggesting to
IEC that the IEC document
should be edited to refer
to ISO/TC 108/SC 3 stan-
dards and that any further
calibration methods - if re-
ally considered necessary
- should be developed in
cooperation with ISO 108/
SC 3.

Request from TC 108/SC 2 for
Instrumentation assistance

In addition to WG 6 there is
a WG 10 of TC 108/SC 3 on
condition monitoring instrumentation and
procedures. It has actually been working on
this around 10 years at the preliminary level
without reaching a result i.a. due to continu-
ous change of project leaders and to insuffi-
cient manpower. At the last meeting, howe-
ver, the WG got a specific task from TC 108/
SC 2 to revise 1SO 2954 on Requirements
for instruments for measuring vibration se-
verity on rotating machinery which is from
1975 and technically outdated, in order to
update it to provide the instrumentation ba-
sis for the ISO 10816 and 13373 series on
Evaluation of machine vibration by measu-
rements on non rotating parts and Vibration
condition monitoring prepared by TC 108/
SC 2/WG 1. At the meeting in St. Louis it
was realised that an original plan to include
the ISO 2954 revision in a more encom-
passing standard originally foreseen was
much too ambitious, considering the avai-
lable — or lack of - manpower and resources,




which is in March j
2009 in London.

Instrumentation ~ for
measuring human re-
sponse to vibration
In addition to these |
items SC 3 dealt
with a number of
reviews, notably of
ISO 8041 on Hu-
man response to vi-
bration — Measuring instrumentation. Only
Germany had submitted a number of sug-
gestions for improvements and corrections.
The result was that the German delegation
was asked to submit a proposal to the secre-
tariat for only a technical corrigendum.

National metrology institutes are using TC 108/
SC 3 standards

Through a personally appointed representa-
tive TC 108/SC 3 has a very close liaison
with the CCAUYV of BIPM and the very ba-
sic laser accelerometer calibration standard
developed in TC 108/SC 3 has been the basis
for several very succesful key comparison
calibration testing within CCAUV under
his leadership. He had prepared a detailed
report on the status and progress of work of
TC 108/SC 3 to the last meeting of CCAUV.
This report which was also presented at the
SC 3 meeting gives a very good overview of
work of TC 108/SC 3 on transducer calibra-
tion is available upon request from the TC
108/SC 3 secretariat (len@ds.dk) for anyone
interested.

Next meeting

TC 108/SC 3 is expected to join TC 108 also
at its next meeting which may be organised
together with all of the subcommittees of TC

108. However, if this will be too long ahead,
a separate meeting of SC 3 or possibly only
of the WGs may be necessary to ensure
the progress. In this case the conference of
IMECO in September 2009 where a number
of calibration experts will be present any-
way was considered as an opportunity.

Charlottenlund 2008-11-11

Leif Nielsen Danish Standards
Secretariat of ISO/TC 108/SC 3
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MULLER-BBM
Scandinavia AB

Business Area Manager: Construction
Business Area Manager: Environment

Muiller-BBM is a group of companies ranking among the leading engineering companies in the areas of
construction, environment and technology. Our engineers offer consulting services in acoustics, vibration
control and air quality control as well as noise control systems and advanced multi-channel measuring and
analysis systems to an international customer base.

Miiller-BBM Group has successfully grown to 340+ persons whilst keeping its original philosophy:

° Owned by its employees
° Flat structure with no hierarchy
° Well rewarded and highly motivated individuals with integrity and a strong sense of personal
responsibility
We believe in strong motivators such as world leading technology, interesting assignments, networking
within the group, personal leadership, excellent salaries with a bonus system and broad employee
ownership; about 50% of our employees are owners in Miller-BBM Group.

Your specialization may be any of the following or a reasonable mix of these:
° Building acoustics and vibration (Construction)
° Environmental acoustics and vibration (Environment)

The management duties are combined with management and participation in client projects.

You are qualified for this challenging position through completed university studies in engineering or
physics with detailed knowledge of acoustics, structural dynamics and/or vibration control, as well as digital
signal processing / control technology. You have experience of management of expert consultants and have
worked several years as a professional noise and vibration consultant or industry specialist. You are very
comfortable in actively establishing and developing customer relationships. Open cooperation in a team is
natural to you. You have good command of English in speaking, reading and writing.

We offer you direct contact with customers and a high level of independence and personal responsibility.
You will be a member of the management team of Miiller-BBM Scandinavia AB. You will join a company
with a pleasant working environment with team spirit, an extraordinary employee participation plan and
attractive conditions.

The positions cover the entire Scandinavian operations and you may be positioned at the main office, or
any other suitable office. You should be prepared to travel.

Does this responsible and varied task appeal to you? If so, then we look forward to receiving your
application documents by email.

For more information call: Juha Plunt, +46 (0)10 480 8503
Please email your application to info@muellerbbm.se
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MULLER-BBM
Scandinavia AB

Construction

Muller-BBM is a group of companies ranking among the leading
consultancy engineering companies in the areas of construction,
environment and technology.

e Room acoustics
- Consulting and planning
- Measurements and simulations
- Acoustic quality optimization

e Electro-acoustics
- Audio/Video systems
- Project planning
- Determination of requirements

Concert halls, acoustical
planning

e Building acoustics
- Acoustic building
design
- Compliance with
standards
Audio systems - Vibration control
design

We are presently seeking highly motivated individuals to our new
offices in Sweden.

For more information call: Juha Plunt, +46 (0) 10 480 8503
Please email your application to info@muellerbbm.se

MBBM

MULLER-BBM GROUP

Muller-BBM Scandinavia AB
Box 1054
405 22 Goteborg
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Kurser, Konferenser och Lasvart

I slutet av oktober fick vi detta meddelande fran Malcolm Crocker. Pa min fraga om deadlines for abstract kom-
mer att héllas eller forlingas siger han att det inte dr bekrdftat men sannolikt kommer att ske. Alf Olsson

Dear colleague:

We have the pleasure to warmly invite you, together
with accompanying persons, to participate in

the 16th International Con-
gress on Sound and Vibration
(ICSV16) to be held in Krakow,
Poland, 5 - 9 July, 20009.

We hope that you will submit an abstract and pre-
sent a paper at the Congress. Abstracts (300 words
maximum) can now be submitted directly to www.
icsv16.org

ICSV16 is expected to be one of the largest con-
gresses in the world in the fields of acoustics, noise
and vibration, with more than 1000 participants
from over 60 countries. Therefore, it will be a major
opportunity for you to present your latest scientific
and experimental results, advertise your company
and products, and learn about the most advanced
theories, technologies and applications.

ICSV16 is organised under the auspices of: Inter-
national Institute of Acoustics and Vibration (IIAV),
Committee on Acoustics of the Polish Academy of
Sciences, Polish Acoustical Society (PTA), AGH
University of Science and Technology, Silesian
University of Technology, in cooperation with:
European Acoustics Association (EAA), Interna-
tional Union of Theoretical and Applied Mechanics
(IUTAM), American Society of Mechanical Engi-
neers International (ASME International), and the
Institution of Mechanical Engineers (IMechE).

There will be seven keynote papers presented:
 "Ultrasonic Imaging Using Multitone Nonlinear
Coding,” Andrzej Nowicki, Janusz Wojcik, Wojciech
Secomski, Warsaw, Poland

» "Transmission and Gearbox Noise and Vibration
Prediction and Control,” Jiri Tuma, Ostrava, Czech
Republic

» "State of the Art Beam-forming Software and
Hardware for Applications,” Samir Gerges,
Florianopolis, Brazil, Robert P. Dougherty, Bel
levue, USA

» “Approaches for Structure-borne Sound
Source Characterisation,” Bjorn Petersson,
Berlin, Germany

+ "Acoustic and Vibration Exposure and Comfort
inside Urban and Extra-urban Transportation
Systems,” Luigi Maffei, Naples, Italy

» Active Sound Control in Vehicles and in the
Inner Ear,” Steve Elliott, Southampton, UK

+ "Machinery Diagnostics and Machinery Health
Monitoring,” Bob Randall, Sydney, Australia

During ICSV16 you will also be offered rich social
and tourist attractions, and have the opportunity to
experience Polish hospitality, culture, and famous
food known worldwide.

Krakow has traditionally been one of the leading
centres of Polish scientific, cultural and artistic life.
The intellectual potential of Krakow is created by 22
universities, nearly 20,000 academic lecturers and
190,000 students. As the former capital of Poland
with a history encompassing over a thousand years,
the city remains the spiritual heart of Poland. Itis a
major attraction for local and international tourists
and welcomes seven million visitors annually. In
1978, UNESCO added the historic centre of Krakow
to the list of World Heritage Sites.

Deadline for submission of abstracts: 1 December,
2008.

Deadline for proposals for structured sessions: 1
November 2008.

Please come and join us! Visit www.icsv16.org

Marek Pawelczyk
Chairman of the ICSV16 Local Organising Committee
1AV Vice-President for Communications

Malcolm J. Crocker
Chair of the ICSV16 International Scientific Committee
IIAV Executive Director
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Ladies and Gentlemen,

The British Institute of NDT (BINDT)
is a 3rd party certification body
providing certification for profes-
sionals in NDT and condition moni-
toring (CM).

Given the developments of CM and asset
management in the key industries of ma-
nufacturing, petrochemical production and
distribution, aerospace and maritime, the
Institute wishes to announce a proposal
for a petrochemical-CM/NDT conference
based in the Middle East, preferably Dubai,
in the autumn of 2009. This conference
will encapsulate all oil producing regions
of the world, not just the middle east. Other
Sector specific conferences will also be
considered in the near future.

In order for me to progress this proposal I
require your support, in writing, or at least
‘expression of interest’, indicating that
you would be interested to receive further
information on this conference and to be
considered as a delegate and/or speaker to
present a paper.

The first objective of this conference is

to engage condition monitoring and NDT
companies [service providers, end-users,
equipment suppliers, trainers]and asset ma-
nagement companies who provide into the
petrochemical sector, in any way, and gain
full support for BINDT as the principal 3rd
party certifying body for professionals and
technicians gaining qualifications against
the new condition monitoring standard,
ISO18436. The second objective, following
all presentations, is to gain support for this
new standard as a 3rd party qualification
by all companies, by acknowledging its

merit and then hopefully specifying it into

company policy. The conference will be a

vehicle to bring all companies together to

discuss such issues, including:

- Condition monitoring technologies (tes-
ting, monitoring, training)

- Non-destructive testing (testing, train-
ing)

- Petrochemical operations (design, con-
struction, implementation, management)
and maintenance (testing, monitoring,
training)

- Environmental (counter-measures, new
technologies)

- Alternative fuel/power technologies
(R&D, testing, implementation)

- Petrochemical Engineering and In-
frastructure Asset Management

- Whole life cycle costing (WLCC) and
OEE in the petrochemical industry
Safety
The worlds future

I trust you will see the vision of this propo-
sed conference and offer your support by
way of presenting a paper or attendance.
Kind regards

Stephen Roe

Dr Stephen Roe

Certification Scheme Manager
CM and Marine CM

CChem, IRCA, MRACI
BINDT

1 Spencer Parade
Northampton

UK

NNISAA

+44(0)1604823707
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In St Louis I met a really delightful guy, Pierre Diakonoff from
France, we spent most of our free time outside the meetings to-
gether but in the meeting we didn’t have much in common except
that both of us thought it was terribly boring. He made frequent
use of his Nokia phone/camera and he posted several sequences |
on www.dailymotion.com. “I miss an ISO representative in this
meeting” he said after the meetings were over — That how it star-
ted. I began to write a letter to Franck Perrad, in the ISO Central
Secretariat in order to tell him what I thought about it. But I also
knew that I had to write an article in SVIB Nytt about it and that’s
why this report has the form of a letter to whom it may concern.

Alf Olsson

Resolution 22 of - ISO TC 108 Mecha-
nical vibration, shock and condition
monitoring.

You will see from the resolutions of ISO
Technical Committee 108 that Sweden,
that’s me being as well the chairman of TC
108 SC 2 Measurement and evaluation of
mechanical vibration and shock as applied
to machines, vehicles and structures, voted
negative on 3 occasions.

Resolution 2 was inspired by TC 108 wor-
king group 23 Vibration and shock isolation
which, as read from its report of meeting,
have no work item and only two partici-
pants, the convener from France and one de-
legate from Japan. As a result of their meet-
ing they came up with a proposal for TC 108
to decide on a new preliminary work item
on “Technical information to be exchanged
for application of vibration isolation of buil-
dings”. This was agreed by the committee
in spite of the fact that there was no rationa-
le or any document in support of this blank
title. I pointed it out and the secretary noted
“Sweden opposed” under the resolution.

Pierre Diakonoff

Since when has it become standard proce-
dure for a Technical Committee, TC, to pick
up work items from it’s subcommittees?
Vibration of Buildings and Structures has
always been in the scope and programmer
of work for Sub Committee 2.

I ask you this because several years ago
Brian Ennever, retired from BSI for many
years, sent us a British proposal for a new
work item on “Conditions monitoring of
buildings”. He addressed it to the secretariat
of SC 2 with a copy to the TC 108 secreta-
riat. We answered him that, since there was
only a couple of months to go until the next
SC 2 meeting at Odense Skiftswerft in Den-
mark, he had to wait for our answer until
after the meeting. Shortly before that the
TC 108 secretariat, however, circulated the
new proposal, NP, as an item of work for the
TC. I was terribly upset when I wrote to the
Chairman after I had learned about it and I
have never really accepted his answer. He
said that - I have lifted this work item up
to a level above the SC 2 and SC 5 Condi-
tion Monitoring and Diagnostics of Machi-
nes, which are in conflict with each other -.
The scope of SC 5 is limited to “Machines”.
It has nothing to do with buildings. The
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Chairman of SC 5 and I myself of behalf of
SC 2 assured the Chairman of TC 108 at the
following meeting in Copenhagen that there
was no dispute whatsoever between the two
SCs. There was enough work for everybody
said Prof Joe Matthew and we conducted
each our part of it. I remember that Bruce
Douglas, chairman of TC 108, looked a bit
disappointed not having any use for his ex-
pression “turf war” that he seemed so fond
of. The whole matter was nevertheless very
embarrassing but we let it pass. The reason
I now bring this up again is was one of se-
veral incidents that divided the experts on
building vibration between going to either
SC 2, as they were used to, and/or to the TC
to attend meetings dealing with the same
kind of tasks and it has unfortunately pro-
ven to be fatal for both committees.

The same expert from France, now the con-
vener for WG 24, presented after his report
for WG 23 to commence work on “Classi-
fication of environmental vibration condi-
tions”. This is not only outside the scope of
TC 108 but also in direct in conflict with the
scope of IEC TC 104 Environmental con-
ditions, classification and methods of test -
of which I happen to be the Secretary. This
draft resolution (4) was however withdrawn
after long discussions. The chairman promi-
sed nevertheless to support it again if and
when the convener had produced some kind
of documentation on it.

I will meet with TC 104 in Oak Ridge 17
to 21 November, that’s partly the reason I
could make it to both of these meetings, and
I will report on this incident. I will further-
more urge the experts in TC 104 to get the
revision of the dynamic classes of the IEC
60721-series Classification of environmen-

tal Conditions — Environmental parameters
and their severities moving, so that we can
show the world of standardisers that there is
a valid database and a set of suitable envi-
ronmental classes for the description of the
dynamic — vibration — environment not only
in buildings but also in vehicles, ships and
storage in weather protected and non wea-
ther protected areas etc.

Another proposal for new work for WG 24
was brought up by the same French expert
this time on “Parameters to be specified for
shock measurements”. It was agreed in spite
of yet another negative vote from Sweden
and again - this is a building related work
item. The French expert Mr, Tantawy is well
known in SC 2. He is not only the convener
of the two working groups of TC 108 but
also the convener of SC 2 WG 3 Vibration
of Buildings. This WG has at present one
task, to revise ISO 4866 Mechanical vibra-
tion and shock — Vibration of fixed struc-
tures — Guidelines for the measurement of
vibrations and evaluation of their effects on
structures. WG 3 cancelled its last meeting
because no one signed up for it and I can
assure you it was not because of the time
and venue - April in Paris. Once the revi-
sion of ISO 4866 is finalised, the chairman
of SC 2 and I remind you that’s me, intend to
disband WG 3. The remaining active wor-
king groups on buildings and structures are
then SC 2 WG 8 and WG 16. SC 2 will once
again take up work on vibration in buildings
and structures in new working groups once
we have a well documented proposal. In
Sweden we don’t have to go far to find one.
Our Norwegian colleagues are working on
it and so are we.
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This brings me to - resolution 22 - “As a re-
sult of discussion at the Chairman’s Adviso-
ry Group meeting, the Chairman is charged
with exploring the option of creation of new
subcommittees on “Dynamics of machi-
nes and rotor dynamics” and "Dynamics of
structures and vehicles” and the option of
reallocation of some of the existing working
groups within new SCs.” The word “option”
was inserted in two instances after a request
by the German head of delegation who star-
ted off saying that he was astonished to see
resolution 22 after what the Chairman had
said in the foregoing meeting in the advi-
sory group, but that he could live with it as
changed.

This is a resolution of the kind I remember
from the time before the creation of SC 5. The
last time TC 108 decided to review it’s orga-
nisation was at a meeting in Milano in 1991.
I was a member of that group and we met
later that year in Houston together with WG
17 Condition Monitoring and Diagnostics,
CM&D. The TC Secretary went right away
and fired the Chairman Bob Bartheld after
that reorganisation meeting and the former
chairman Prof. Douglas Muster, whom we
had just left in his home in Houston was
reinstated to lead TC 108 and the meetings
to come in Kyoto 1992 and London 1993
during which SC 5 was created. Prof. Mus-
ter had to resign after the London Meeting.
I took part in that process. I knew what was
happening. I considered the question of the
Chairmanship as an entirely internal Ame-
rican affair but the division of work and ex-
perts between the new SC 5 and the existing
SCs was the main issue and in the end I took
a standpoint defending the scope and pro-
gramme of work of SC 2. That’s were we

are today. Vibration condition monitoring is
today a part of the work in SC 2 because the
experts decided to stay in SC 2. Even the
former chairman Paul Maedel of ANSI S2
was agreed with this.

Resolution 22 — is a direct reaction on the
questions we discussed June in Orlando.
Looking back I am very pleased to have
been present at both these meetings here in
the USA. In June this year there were mee-
tings in Orlando with SC 2 WG 1 Vibration
of machines, WG 10 Basic techniques for
vibration diagnostics of machines and the
joint IEC TC 4 and ISO TC 108 SC 2 WG on
Vibration of hydraulic machine sets. They
met together with TC 108 WG 31 Balancing.
There were about 40 experts present. It was
good meetings hosted by Siemens and Or-
lando was a most delightful place to meet in.
Here in St Louis there were about 25 people
attending both TC 108 and it’s remaining 6
working groups and the chairman’s adviso-
ry group as well as the SC 3 meeting with its
2 working groups.

In Orlando we learned that the convener of
SC 2 WG 1 Mr. Mike McGuire, UK was go-
ing to retire. He suggested Mr. Rob Herbert,
the convener of TC 108/WG 31, as his suc-
cessor. These two WGs have several work
items on each of their agendas, the size for
a Subcommittee in fact, and several experts
in common. The proposal made by Rob Her-
bert to create a subcommittee on Rotordy-
namics was of course discussed unofficially
in Orlando but BSI was not able to support
it and as an alternative I suggested that DIN,
if requested, might be able to take over WG
31 from TC 108. Nothing has changed since
then in Orlando to here in St Louis. BSI is
still not prepared to finance the secretariat
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of a recreated and enlarged SC 1 on Rotor-
dynamics and DIN has not yet received any
request to take over WG 31. Ms Blaeser, the
secretary of TC 108 said however at the ad-
visory meeting in St Louis that she didn’t
mind and that she had enough to do even
without WG 31. The Chairman neverthe-
less asked the experts and representatives of
MBs attending the meeting if they, without
making any commitment, supported the
proposal to create a new SC on Rotordyna-
mics. Almost everybody did, even I to some
extent because I can see the merits of Rob
Herbets proposal but it’s a British proposal
and it is still not financially supported. The
US member recently withdrew its support to
the former SC 1 Balancing which was dis-
banded and the work was continued in WG
31.

TC 108 has today 42 working units of which
6 are SCs.

SC3 and SC6, have in fact only one WG
each.

The convener of SC 3 WG 10 resigned short-
ly before this meeting.

The SC 3 chairman convened WG 10.

SC 6 cancelled the St Louis meeting in Sep-
tember.

TC 108 have asked if IEC TC 104 can take
over the work of SC 6.

SC 2 and SC 4 have both a German secre-
tariat, DIN.

The work is conducted in 9 plus 5 totally 14
WGs.

SC 5 has 13 WGs.

The Norwegian MB have requested that SC
5 be turned into a separate TC.

In spite of this the Chairman of TC 108 in-
sists on reorganising the committee. Why?
You never know what happens with a pro-

posal to create new SCs. It may very well
be approved once you circulate it for voting
and then what happens? A new SC on Ro-
tordynamics would probably expect to take
over SC 2 WGs 1, 7, and 9. SC 5 will no
doubt insist on taking over WG 10. WGs 3,
8 and 16 would naturally belong to the new
SC Structure dynamics leaving SC 2 with
only WG 2 Vibration of Ships.

This is in my mind what Resolution 22 is all
about. It is not aiming at solving any organi-
sational problem. It will only create hostility
and new problems and it is directly intended
to destruct a well functioning and produc-
tive SC 2. In fact the Chairman stated at the
very beginning of the TC 108 meeting that
“TC 108 was a healthy committee” and he
had figures to prove it.

We have come long way. The secretary Die-
ter Hansen, DIN, I and others involved in
SC 2 and its work will have to come up with
some answers and a line of action before the
next SC 2 meeting in London in March next
year. I will request the ISO Central Secre-
tariat to be present at that meeting and for
the first time of my 15 years as chairman,
as much as I regret it, I will ask the secre-
tary to extend the time allocated for the SC
2 meeting.

Alf Olsson
Chairman of ISO TC 108/SC 2.
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